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PARTI 


INTRODUCTION 

A.  BACKGROUND.  The  U.S.  Army  Defense  Ammunition  Center  and  School  (USADACS), 
Validation  Engineering  Division  (SMCAC-DEV),  was  tasked  by  USADACS,  Transportation 
Engineering  Division  (SMCAC-DET),  to  test  a  loading  and  bracing  procedure  for  nitroguanidine 
packed  in  15.5"-diameter  by  24.4"-high  Department  of  Transportation  (DOT)  21C  fiber  drums  iu 
a  50’>6"-long  boxcar.  Inert  test  samples  of  the  DOT  21C  fiber  drums  were  fabricated  and  loaded 
into  the  boxcar.  The  boxcar  was  then  tested  LAW  TP-91-01,  Transportability  Testing 
Procedures,  July  1991,  for  rail  impacts  at  4,  6,  and  8.1  miles  per  hour  (mph)  in  the  forward 
direction  and  8.1  mph  in  the  reverse  direction. 

B.  AUTHORITY.  This  test  was  conducted  lAW  mission  responsibilities  delegated  by  U.S. 
Army  Armament,  Munitions  and  Chemical  Command  (AMCCOM),  Rock  Island,  IL 
61299-6000.  Reference  is  made  to  Change  4, 4  October  1974,  to  AR  740-1,  23  April  1971, 
Storage  and  Supply  Activity  Operations;  AMCCOMR  10-17, 13  January  1986,  Mission  and 
Major  Functions  of  USADACS. 

C.  OBJECTIVE.  The  objective  of  this  test  was  to  test  the  loading  and  bracing  in  a  50’-6"-long 
boxcar  of  nitroguanidine  packed  in  15.S"-diameter  by  24.4" -high  DOT  21C  fiber  drums  to 
TP-91-01,  Transportability  Testing  Procedures,  July  1991. 

D.  CONCLUSION.  Rail  impacting  the  boxcar  loaded  with  876  DOT  21 C  fiber  drums  at  4,  6, 
and  8.1  mph  in  the  forward  direction  caused  the  load  to  compact  36  inches.  The  36-inch 
displacement  was  measured  at  the  center  line  of  the  boxcar,  from  the  end  of  the  load  to  the 
plywood  liner  in  the  nonimpact  end  of  the  car.  Drum  lids  had  undercut  into  adjacent  drums  in 
the  direction  of  impact  Load  compaction  occurred  after  each  impact. 
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After  reverse  impact  at  8.1  mph,  the  load  compacted  30  inches  from  the  end  wall  opposite  the 
impact  end  of  the  railcar.  That  is,  the  36>inch  displacement  at  the  impact  end  of  the  boxcar  was 
closed,  and  a  30-inch  displacement  opened  up  at  the  nonimpact  end  of  the  boxcar.  Drum  side 
walls  were  crushed  at  three  stacks  from  the  impacted  end  walls. 

E.  RECOMMENDATION.  It  is  recommended  that  the  DOT  21C  fiber  drums  be  rebuilt  to 
resemble  the  actual  product’s  physical  characteristics  and  the  rail  impact  test  be  redone,  if  an 
approved  loading  and  bracing  method  is  still  required. 
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PART  2 


ATTENDEES 


A.  C.  McIntosh 
General  Engineer 
DSN  585-8989 
815-273-8989 

Ralph  Arnold 

Industrial  Engineering  Technician 
DSN  585-8073 
815-273-8073 

Quinn  Hartman 
General  Engineer 
DSN  585-8992 
815-273-8992 

Dan  Healy 
708-392-6846 

800-826-4662  (Answering  Service) 
202-828-1999 

J.  A.  Ramirez 
708-560-7622 


Larry  D.  Reinerth 
708-409-1542 
708-409-1527  (datafex) 

Donna  Rice 
DSN  720-7796 
913-585-3000  (x7796) 


Director 

U.  S.  Army  Defense  Ammunition  Center 
and  School 

ATTN:  SMCAC-DEV 
Savanna^IL  61074-9639 

Director 

U.  S.  Army  Defense  Ammunition  Center 
and  School 

ATTN:  SMCAC-DET 
Savanna,  IL  61074-9639 

Director 

U.  S.  Army  Defense  Ammunition  Center 
and  School 

ATTN:  SMCAC-DEV 
Savanna,  IL  61074-9639 

Association  of  American  Railroads 
Bureau  of  Explosives 
309  N.  Douglas 
Arlington  Heights,  IL  60004 

Association  of  American  Railroads 
Bureau  of  Explosives 
5521  Jessica  Drive 
Oak  Forest,  IL  60452-4903 

Norfolk  Southern 

Three  Westbrook  Corporate  Circle 

Suite  440 

Westchester,  IL  60154-5730 

Hercules,  Incorporated 
Sunflower  Army  Ammunition  Plant 
P.O.  Box  549 
DeSoto,KS  66018 
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Rick  L.  Edmonds 
DSN  720-6974 
913-791-6974 


Hercules,  Incorporated 
Sunflower  Army  Ammunition  Plant 
P.O.  Box  549 
DeSoto,KS  66018 
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PARTS 


TEST  PROCEDURES 

A.  Rail  impact  testing  is  accomplished  to  assure  regulatory  compliance  I  AW  previously 
approved  and  standardized  procedures.  This  test  was  performed  using  inertly-loaded  items 
which  were  equal  in  weight,  correctly  located  at  the  center  of  gravity,  and  general  in  character  to 
the  material  ultimately  shipped. 

B.  The  test  load  or  vehicle  was  positioned  in/on  a  railcar.  For  containers,  the  loaded  container 
was  positioned  on  a  container  chassis  and  securely  locked  in  place  using  the  twist  locks  at  each 
comer.  The  container  chassis  was  secured  to  a  railcar.  Equipment  needed  to  perform  the  test 
included  the  specimen  (hammer)  car,  five  empty  railroad  cars  connected  together  to  serve  as  the 
anvil,  and  a  railcar  locomotive.  These  anvil  cars  were  positioned  on  a  level  section  of  track  with 
air  and  hand  brakes  set  with  the  draft  gear  compressed.  The  locomotive  unit  pulled  the  specimen 
car  several  hundred  yards  away  from  the  anvil  cars  and,  then,  pushed  the  specimen  car  toward 
the  anvil  cars  at  a  predetermined  speed,  disconnected  from  the  specimen  car  approximately 

50  yards  away  from  the  anvil  cats,  and  allowed  the  specimen  car  to  roll  freely  along  the  track 
until  it  struck  the  stationary  anvil  cats.  This  constituted  an  impact 

C.  Impacting  was  accomplished  at  speeds  of  4  and  6  mph  and  at  least  13  km  (8.1  mph)  in  one 
direction  and  at  a  speed  of  at  least  13  km  (8.1  mph)  in  the  opposite  direction.  The  4  and  6  mph 
impact  speeds  were  approximate;  the  8.1  mph  speed  was  a  minimum.  Impact  speeds  were 
determined  by  using  an  electronic  counter  to  measure  the  time  required  for  the  specimen  car  to 
traverse  an  ll-foot  distance  immediately  prior  to  contact  with  the  anvil  cars. 

D.  INSPECTION  AND  DATA  COLLECTION.  At  selected  intervals  during  testing,  thorough 
inspections  of  the  specimen  loads  were  made  by  the  technically  proftcient  personnel  to  collect 
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TEST  RESULTS 
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TEST  SPECIMEN  AND  RESULTS 


RAIL  IMPACT  DATA 


Test  No.:  1 


Date;  30  JULY  1991 


Specimen  Load:  21C  FIBER  DRUM  RAIL  IMPACT  TEST. 


Boxcar  No.:  RBOX  39060 

Lt  Wt: 

62,900  lbs. 

Load  and  Lading: 

Wt: 

49,154  lbs. 

Total  Specimen  Wt: 

112,054  lbs. 

Buffer  Car  (five  cars)  Wt: 

250,000  lbs. 

ImpagI  End  Sttygk  Velocity  Remarks: 

(mph) 

1  A  4.47  Load  shifted  6-3/4  inches  from 

non-impact  end  of  car. 
Undercutting  of  drum  lids  in . 
the  top  layer. 

2  A  6.63  Load  shifted  to  20-1/4  inches 

from  non-impact  end  of  boxcar. 
Center  gate  shifted  6-1/2  inches 
from  first  impact  No  punctured 
drums. 
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Impact 

End  Struck 

Velocity 

(mph) 

Remarks: 

3 

A 

8.77 

Load  shifted  to  27-1/2  inches  from 
non-impact  end  of  boxcar. 

Center  gate  shifted  7-1^  inches 
from  the  second  impact.  Some 
drums  were  partially  crushed. 

4 

B 

9.14 

Load  closed  standoff  from 

previously  non-impacted  end. 

No  drums  ruptured.  Some 
damaged  enough  to  permit  the 
product  to  leak  out  Center  gate 
moved  32  inches  from  third  impact 

Note:  Due  to  lid  undercutting  and  drum  deformation,  this  transportation  configuration  is 
unsatisfactory.  New  test  samples  need  to  be  fabricated  to  resemble  the  actual  material. 


4-3 


PARTS 


U.S.  ARMY  DEFENSE  AMMUNITION  CENTER  AND  SCHOOL  -  SAVANNA,  IL 

Photo  No.  A031 7-SPN91  -288-4626.  This  is  a  photo  of  the  impacted  end  of  the  test  load  of  21 C  fiber  drums.  Note, 
racking  of  the  load.  The  Kraft  paper  was  used  to  tie  the  load  together.  The  bowing  of  the  Kraft  paper  resulted  from 
drum  compression  and  deformation. 


U.S.  ARMY  DEFENSE  AMMUNITION  CENTER  AND  SCHOOL  -  SAVANNA,  IL 

Photo  No.  A031 7-SPN91  -288-4621 .  This  photo  shows  36  inches  of  load  compaction  after  four  successive  impacts 
in  one  direction.  The  load  was  built  flush  against  the  boxcar  end  wall. 
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U.S.  ARMY  DEFENSE  AMMUNITION  CENTER  AND  SCHOOL  -  SAVANNA,  IL 

I  No.  A031 7-SPN91  -288-461 8.  This  photo  shows  the  damaged  21 C  fiber  drums  after  four  successive  rail 
:ts.  Note,  front  to  rear  undercutting  from  container  to  container.  This  possibly  could  be  avoided  if  the  inert  load 
lacked  solid. 
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U.S.  ARMY  DEFENSE  AMMUNITION  CENTER  AND  SCHOOL  -  SAVANNA,  IL 

Photo  No.  A031 7-SPN91  -288-461 9.  This  photo  shows  damaged  21 C  fiber  drums  at  the  boxcar  side  wall.  Most 
damage  occured  in  the  longitudinal  direction  (direction  of  impact).  Side  to  side  damage  was  minimal. 
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_ U.S.  ARMY  DEFENSE  AMMUNITION  CENTER  AND  SCHOOL  -  SAVANNA,  IL 

I  No.  A031 7-SPN91  -288-461 6.  This  photo  shows  the  damaged  21 C  fiber  drums  after  four  successive  rail 
rts.  Note,  front  to  rear  undercutting  from  container  to  container.  This  possibly  could  be  avoided  if  the  inert  load 
lacked  solid. 
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As.  Note,  front  to  rear  undercutting  from  container  to  container.  This  possibly  could 
lacked  solid. 
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U.S.  ARMY  DEFENSE  AMMUNITION  CENTER  AND  SCHOOL  -  SAVANNA,  IL _ 

Photo  No.  A031 7-SPN91  -288-4605.  This  photo  is  a  closeup  of  the  interface  of  the  21 C  fiber  drums  and  the  Kraft 
paper  used  to  bond  the  three  layers  at  the  boxcar  end  wall.  Note,  lid  undercutting  from  front  to  back  as  a  result  of 
drum  racking.  _ _ 
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_ U.S.  ARMY  DEFENSE  AMMUNITION  CENTER  AND  SCHOOL  -  SAVANNA,  IL 

Photo  No.  A0317-SPN91 -288-4606.  This  photo  is  a  closeup  of  lid  undercutting. 
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{NOICATES  CAR  &0  WALL 


-IfClCATES  OnUHS  IM  A  7-6-7 
PATTERN.  PflOCEaWE  tS  ALSO 
APPLICA8LE  POn  QRtXS  IN  A 
6-7-6  PATTERN. 


-ITOICATES  PIFTY-POunO  KRAFT  PAPER 
36"  WIDE  8Y  132- -O'  L0N6.  FaD  SO 
AS  TO  FORM  EI6HT  THICKNESSES.  EACH 
OF  WHICH  WILL  9E  16' -6*  LONG 
(6  REQO.  3  EACH  ENO  OF  CAR). 


-INDICATES  GRUA. 


STEP  1 

POSITION  TWENTY  CWJMS  IN  OF  CAR  USING 
A  7-6-7  NESTED  PATTERN.  OR  NINETEEN  DRUMS 
USING  6-7-6  teSTE-0  PATTERN.  AS  APPLICABLE. 


STEP  2 

AT  TH1EE  PLACES.  SIDE-BY-SlOE  ACROSS  THE  CAR. 
POSITION  KRAFT  PAPER  SO  AS  TO  E.YTENO  FROM  FLOOR. 

UP  the  front  ANO  over  the  top  of  THE  DRUMS.  EXTEND 
PAPER  UP  The  END  WALL.  IF  DESIRED.  PAPER  HAY  BE 
TEIPORARILY  STAPLED  OR  TAPS]  TO  ETO  WALL  WHILE 
LOADING  TEXT  OfllJMS. 


INDICATES  CAR 
ere  WALL. - 


INDICATES  KRAFT  PAPER  FOR  THE 
SECOND  LAYS!  OF  DRUMS. 

/-IfOICATES  DRUM. 


irOICATES  CAR  ENO  WALL. 


STEP  3 

POSITION  THE  NEXT  TWENTY  OR  NU€TEEN 
DRUMS  ON  THE  KRAFT  PAPER.  OIRBCTLY  ABOVE 
THE  CWJMS  PREVIOUSLY  LOADED. 


INDICATES  DRUM 


STEP  4 

LOOSEN  PAPER  FROM  ENO  WALL.  IF  SECURED. 
ANO  BRING  OVER  THE  TOP  OF  ANO  DOWN  THE 
FRCTAT  OF  THE  LOAD  AS  SHOW4. 


INDICATES  CAR  END  WALL 


-irOICATES  FIFTY-POlfO  KHAR  PAPER 
36*  WIDE  BY  146' -O'  LOt«.  FOLD  SO 
AS  TO  FORM  EIGHT  THICKfCSS.  EACH 
OF  WHICH  WILL  BE  18-  -6'  LONG 
(6  REQO.  3  EACH  ENO  OF  CAR). 


INDICATES  KRAFT  PAPER  FOR 
THE  SECOIO  LAYER  OF  (WLMS. 


-IfCICATES  DRUM 


INDICATES  CAR  EfO  WALL. 


»OICATES  KRAFT  PAPER  FOR 
THE  THIRD  LAYER  OF  DRJHS 


STEP  5 

AT  three  places  POSITION  KRAFT  PAPER  SO  AS  TO  EXTEND  FROM 
THE  TOP  OF  THE  FIRST  LAVER  OF  DRUMS.  UP  THE  FRONT  AfO  OVER 
the  TOP  OF  THE  SECOtO  LAYER  OF  DRUMS  (OVER  THE  PREVIOJSLY- 
POSITIOieO  PAPER).  EXTEND  PAPER  UP  THE  ENO  WALL  IF  OESIREO. 
PAPER  MAY  er  TEMPORARILY  STAPLED  OH  TAPED  TO  ElO  WALL  WHILE 


STEP  6 

POSITION  THE  TOP  LAiER  OF  TWENTY  OR 
Nile  TEEN  DRUMS  ON  THE  KRAFT  PAPER  AAO 
DIRECTLY  ABOVE  THE  ORUMS  IN  Th€  SECOIO 
LAYER 


LOAOitiG  texT  onuHS. 


KRAFT  PAPER  END-OF-LOAO  PROTECTION 


STEP  7 


STEP  8 


LOOSEft  PAPER  FROM  EfO  WALL.  IF  SECliCO. 
UO  anitlQ  OVER  THE  TOP  AW  DOWN  THE 
FRONT  OF  THE  LOAD  AS  SHOWN. 


LIFT  ENOS  OF  PAPERS  WHICH  E:<TB«  OVER  THE  SECOtO  AHO  ThIBO 
LAYERS  OF  ORUMS.  POSITION  SEVEN  OR  SIX  DRUMS  AGAINST  THE 
FIRST-UYER  group  of  20  OR  19  DRUMS.  FORCE  DRUMS  FIRMLY 
AGAINST  THE  KRAFT  PAPER  TO  PROVIDE  PROPER  NESTING  POSITION 
THE  NEXT  THIRTEEN  ORLMS  ANO  PLACE  KRAFT  PAPER  ON  TOP. 


STEP  9 

position  SEVEN  OR  SIX  OHUHS  AGAINST  THE  SECOTO-LAYER  GROUP 
OF  20  OR  19  OnUHS  FORCE  DRUMS  FI(M.Y  AGAINST  THE  KRAFT  PAPER 
TO  PROVIDE  PROPER  WSTING.  POSITION  THE  NEXT  THIRTEEN  DRUMS 
OF  THE  20  OB  19  OWM  SBOUP.  POSITION  SEVEN  OR  SIX  CPJMS  AGAINST 
n€  THIRO-LAYER  OHOJP  of  20  or  I9  ORUMS,  FORCING  FIRMLY  AGAINST 
TT€  KRAFT  PAPER  TO  PROVIOE  PROPER  NESTING.  CONTINUE  LOAOING 
ThC  BALANCE  OF  THE  CAR. 


(CRAFT  PAPER  ENO-OF-LaAD  PROTECTION 
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OOORW*r  PTOTEaiON  STRAP,  1-1/4*  X  035*  OP 
1X31  •  STEEL  STRaPPIMS.  OOOR  OPENIIlG  WIOTH 
PLUS  IB  *  IN  length  c8  REQO).  naIl  IQ  THE 
CAR  SIOeWALL  W/3-6d  NAILS  AT  EACH  ENO.  NOTE 
THAT  RLAII4  STRAPPING  HAT  SE  P'JNCHEQ  OR 
QfliLLED  FOB  USE  IF  PRE-PUNCH6D  STRAPPING 
IS  NOT  available 


TaEBANCE  FOB  PLACEMENT  OF 
straps  harked  ©  IS  PLUS  4 

OB  MINUS  0*  toLerrance 

FOB  STRAPS  marked  d)  IS 
PLUS  OB  MINUS  4 


INSIDE  OF  CAR  SIOWKALL. 


TWS  THICKNESSES  OF  FIFTY-POUfO  KRAFT  PAPER 
36*  VIDE  ST  DOW  QPENlIiG  WIDTH  PLUS  48’  IN  LENGTH 
(3  REQO).  FaO  EICS  BACK  12*  ahO  SECURE  TO  CAR 
SIDEWALL  W/8  EACH  3/4'  X  1/2*  OR  I  X  5/8*  STAPLES. 


THE  KRAFT  PAPER  IS  SHOWN  ROLLED  BACK  ONLY  FOR  THE  PURPOSE 
OF  DISPLAYING  Tve  INSTALLED  DOORWAY  PROTECTION  STRAPS.  ALL 
THREE  PIECES  OF  PAPER  WIU  BE  STAPLED  TO  THE  CAR  SIDEWALLS  AT 
BOTH  BOS  WHEN  the  doorway  AREA  IS  READIED  FOR  THE  LOADING 
OF  DRUMS. 


DOORWAY  PROTECTION 


OUTSIDE  OF  CAR. 


FOR  TV€  SIDE  OPPOSITE  THE  LOAOIM5 
SIDE  IN  CARS  EQUIPPED  WITH  PLUG  DOORS 


SEE  THE  'KRAFT  PAPER  OVERLAP 
SeCUR£)€NT*  detail  BELOW 


OOOBWAY  PROTECTION  STRAP.  1-1/4*  X  .035*  OR 
.031’  STEEL  strapping.  Oft-HALF  DOOR  OPENING 
WIDTH  PLUS  24  *  IN  LETKjTH  (  12  REQO).  NAIL  TO 
IfSIDE  CAR  sidewall  W/3-ed  fWILS  SEE  THE 
’DOORWAY  PROTECTION  A*  DETAIL  ABOVE  FOR  HEIGHT 
LOCATIONS.  TENSION  UC  SEAL  WITH  Of€  SEAL 
lOTE  that  plain  strapping  MAY  BE  PUNCHED  OR 
DRILLED  FOR  USE  IF  PR6-PUNCH60  STRAPPING  IS 
TOT  AVAILABLE. 


THE  KRAFT  paper  IS  SHOWN  flOLLEO  BACK  OH.Y  FOR  TK  PURPOSE 
OF  CEPiaiNG  the  method  OF  seCURIfC  TO  the  OUTSIOE  car 
WALL/OOOfl;  ALL  THREE  PIECES  WILL  BE  EXTENDED  ACROSS  TT€ 
OOOBWAY  OPENING,  taped.  AfC  SECURED  AS  SHOWN  BY  TTE  ’KRAFT 
paper  overlap  SECUBEMENT*  detail  below  - - - 


THREE  THICKNESSES  OF  FIFTY- 
POUIO  KRAR  PAPER  36*  WIDE 
BY  OIC-HALF  OOOR  0PENUK3 
WIDTH  PLUS  6’  -6'  IN  LENGTH 
(6  REQO).  FXD  ElO  BACK 
12*  AND  SECURE  TO  InSIOE 
CAR  SIOEWALL  W/8  EACH  3/4* 

X  1/2*  OB  1*  X  VB*  STAPLES 


IfOICATES 
T*P€ 


apply  tape  AT  THIS 
AREA  TO  REINFORCE 
the  CUT  PCRTIOriS 
OF  tkE  krxft  paper 


IfOICATES  KRAFT  paper  FORM  36* 
LONG  flaps  0<  FOLOlte  THE  IMCR 
TWEE  THICKNESSES  OUTWARD  AfO  Tf€ 
OUTER  three  thicknesses  INWARD. 
INTEH-OCK  THE  TWO  FLAPS  AS  SHOWN. 


INDICATES  tape. 


-TEMPORARILY  SECURE  OOOfiWJV  PROTECTION 
strap  Ato  KRAFT  PAPER  TO  OUTSIDE  CAR 
SIOEWALL  with  tape  WHILE  LOAOIIC  DRUMS. 

DOORWAY  PROTECTION  B 

FOR  THE  SIDE  OFPOSlTc  THE  LOADING 
SIDE  IN  CARS  EOUlPFcO  WITH  PLLG  DOORS. 


CUT/TEAR  THROUGH  THE  OUTER  SIX  THICKNESSES  OF  THE  KRAFT  PAPER . 
FROM  Tf€  TOP  EOGE  DOWN  TO  THE  DOORWAY  PROTECTION  STRAP  (  TO  THE 
TOP  strap  of  a  set  of  two  doorway  PfSOTECTION  STRAPS).  FCLO 
THE  SIX  thicknesses  outward  OVER  THE  STRAP  AfO  SECURE  The  FLAP 
with  TAPE  AS  SHOWN.  THIS  ft)ST  BE  ACCOMPLISHED  Of)  ALL  ThPEE 
LEVELS  OF  KRAFT  PAPER  SPAWING  THE  DOORWAY  OPENING. 


KRAFT  PAPER  OVERLAP  SECUREMENT 


PLUG  OOOR  doorway  PROTECTION  DETAILS 
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ODOR  SP*W€R.  r  X  6’  BT  DOOR 
OPEHlte  WIDTH  (AS  REDO)  NAIL 
TO  T(€  VERTICAL  PIECES  W/2-lOd 
(WILS  AT  EACH  ErO.  SEE  THE 
•HOTE'  BELOW. 


-VERTICAL  PIECE,  r  X  2*  X  6-5' 
(2  REDO).  HAIL  TO  A  OOOR  POST 
I  W/I2d  nails. 


OOOR  OPENINO 
WIDTH 


VERTICAL  PIECE.  2'  X  3' 
X  8' -5*  (2  REDO). -I 


DOORWAY  PROTECT I ON  C 

doorway  protection  to  be  used  WV€t4  OOOR 
POSTS  OP  CONVENTIONAL  SLIOINCT  DOORS  ARE 
WOOD  OR  nailable  METAL. 


RETAIiefl  PIECE.  2'  X  6'  BY  OOOR 
OPENING  WIDTH  PLUS  24*  (1  REQO). 
nail  TO  TTC  SPACER  BLOCK  AND 
CAR  SIDEWALL  W/3-IOd  NAILS  AT 
EACH  JOINT. ^ 


SPACER  BLXK.  2'  X  4*  X  12* 

(2  REDO).  NAIL  TO  TV€ 
VERTICAL  PIECE  W/3-lOd  NAILS. - 


-WEDBE.  2'  X  4*  BY  CUT  FOR 
A  WEDGE  FIT  (3  REQO). 
AFTER  WEDGING  IN  PLACE. 
TOENAIL  TO  THE  VERTICAL 
PIECES  W/2-lOd  NAILS 
AT  EACH  END. 

■^LEDGEfl.  2*  X  2*  X  9* 

(4  REQO).  NAIL  TO  THE 
vertical  piece  W/2-lOd 
NAILS. 


-DOOR  SPAfUER.  2*  X  6*  BT  OOOR 
OPBTING  width  (AS  REQO).  NAIL 
TO  THE  vertical  PIECES  W/2-IOd 
NAILS  AT  EACH  ETC.  SEE  T)€ 
'NOTE*  BELOW. 


VERTICAL  PIECE.  2*  X  3'  X  8-5* 
(2  RBX)).  NAIL  TO  EACH  DOOR 
SPATf€R  PIECE  W/3-8d  NAILS. 

SE£  ’CAUTION*  NOTE  BELOW. -■  r 


RETAINER  PIECE.  2*  X  6*  BY  OOOR 
CPENIN6  WIDTH  PLUS  24*  (1  REQO). 
NAIL  TO  THE  SPACER  BLOCK  AND 
CAR  SIOEWAa  W/3-IOd  NAILS 
AT  EACH  JOINT  . ^ 


SPACBI  BLOCK.  2*  X  4* 
X  12*  (2  REQO).  NAIL 
TO  T)€  VERTICAL  PIECE 
W/3-lOd  NAILS. 


DOORWAY  PROTECTION  D 

DOORWAY  PROTECTION  TO  BE  USED  WHEN  DOOR  POSTS  OF  CONVEMTIOrWL 
SLIDING  DOORS  ARE  NOT  NAILABE.  NfllE  ALTHOUGH  6*  WIDE  PIECES 
HAVE  BEEN  SPECIFIED  FOR  THE  *OOOS^AN(e»*  PIECES  PIECES  OF 
ANY  WIDTH  AND  COMBINATIONS  OF  DIFFERB(T  WIDTHS  CAN  BE 
SU6STITUTB).  IF  DESIRED.  WHEN  FABRICATUG  A  ’DOORWAY 
PROTECTION’  GATE  ASSEMBLY.  PROVIDING  THE  PIECES  USED  ARE  OF 
THE  SPECIFIED  THICweSS  1 2*  )  A«)  PROVIDING  PIECES  LESS  THAN 
3'  WIDE  ARE  NOT  USED. 


-—WEDGE.  2*  X  4’  BT  CUT  FOR  A 
WEDGE  FIT  (3  REOO).  AFTER 

wEOGir«  IN  PLACE,  toenail 

TO  the  VERTICAL  PIECES  W/2-lOd 
NAILS  AT  EACH  EfC. 

-LEOGSt.  2*  X  r  X  9* 

(4  RBX)).  NAIL  TO  THE 
VERTICAL  PIECE  M/T-m 
NAILS. 


-DOOR  SPAWe*.  2*  X  6*  BY  OOOR 
OPENING  WIDTH  (AS  REQO)  BEVEL 
Tl€  E«)S  TO  FIT  THE  ROUWEO  STEEL 
OOOR  POSTS.  SEE  THE  'NOTE'  ABOVE 


ALTERNATIVE  DOORWAY  PROTECTION  E 

OOCRWAY  PROTECTION  TO  BE  USED  W)€N  OOOR  POSTS  OF  CONVENTIONAL  SLIDING  DOORS  ARE 
BOUNOH)  STKL.  without  NAIL  HOLES.  CAUTlQNr  W)€N  DRIVING  THE  NAILS  THROUGH 
T)e  VERTICAL  PIECE  INTO  THE  OOOR  SPA»#€HS.  EXERCISE  CARE  SO  AS  TO  NOT  DRIVE  A 
NAIL  INTO  THE  LADING. 


SLIDING  DOOR  DOORWAY  PROTECTION  DETAILS 
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